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[57] ABSTRACT

A radio remote control system for a model drive unit
such as a model plane or the like is disclosed which is
capable of eliminating retrimming of the same con-
trolled object of which the trim adjustment was com-
pleted to substantially simplify the troublesome trim
adjustment. The system includes a trim control voltage

code memory which serves to separately readably
stores therein trim control voltage codes representing
trim control voltages of trim controllers concerned

with a previously controlled object, so that the trim
control voltage codes corresponding to the positions of
the trim controllers during the previous control opera-
tion may be read out from the memory during recontrol
of the previously controlled object. The system may
also include a digital adder for carrying out addition of
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1
TRIM CONTROL DEVICE FOR RADIO REMOTE
CONTROL SYSTEM FOR MODEL DRIVE UNIT

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to a radio remote control sys-
tem for a model drive unit such as a model plane or the

like which is adapted to output a transmission signal

representing a control data from a transmission section
including a radio transmitter and receive the signal at a

recetving section including a radio receiver mounted on
a controlled object such as a model car, a model plane

or the like to carry out remote control of variable sec-
tions of the controlled object, and more particularly to
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a radio remote control system which is improved to

replace one controlled object corresponding to one
transmission section with one of a plurality of con-
trolled objects every time to delete adjustment opera-
tion due to a difference between individual controlled
objects which has been conventionally required in con-
nection with a trim data every control operation for
finely adjusting relationships between a control data
from a transmission section and the amounts of displace-
ment of variable sections of a controlled object corre-
sponding to the control data.

2. Description of the Prior Art

A conventional radio remote control system of this
type includes a transmission section which is typically
constructed 1 such a manner as shown in FIG. 3.

More particularly. in the conventional control sys-
tem, variable resistors 2 and 3 operationally connected
to one control lever 1 on a control panel and a variable
resistor 4 operationally connected to another control
lever 1’ on the control panel are separately arranged
with respect to channels respectively allocated to vari-
able sections of a controlled object. The variable resis-
tors 2, 3 and 4 each are connected at one end thereof to
a common power supply V and at the other end thereof
to the grounds to form a bleeder. Sliders 2@, 3a and 4q
of the resistors 2, 3 and 4 are connected to one input
terminals of voltage adding circuits 5, 6 and 7, respec-
tively. Thus, the variable resistors 2, 3 and 4 constitute
main control voltage generating circuits 2A, 3A and
4A, respectively.

Now, the variable sections concerned with control
operation will be exemplified. When a controlled object
15, for example, a model plane, the variable resistor 2
allocated to a first channel is in charge of control of an

aileron (aileron of main wing), the variable resistor 3 for

a second channel is in charge of control of an elevator
(aileron of horizontal tail) and the variable resistor 4 for
a third channel is in charge of control of a throttle.
The two control lever 1 and 1’ on the control panel
are generally operable every direction, and the variable
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resistors 2, 3 and 4 are separately operated correspond-

ing to the operation of the control levers 1 and 1’ every
displacement region of the levers.
In addition, the conventional radio remote control

system includes trim controllers 8, 9 and 10 provided 60

corresponding to the respective displacement regions of
the two control levers 1 and 1’ and variable resistors 11,
12 and 13 arranged on the control panel in a manner to
be operationally connected to the trim controllers 8, 9
and 10, respectively. The variable resistors 11, 12 and 13
each are connected at one end thereof to the common
power supply V and at the other end thereof to the
grounds. Sliders 11a, 12a and 13a of the resistors 11, 12
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and 13 are connected to the other input terminals of the
voltage adding circuits 5, 6 and 7, respectively.

Thus, the variable resistors 11, 12 and 13 constitute
trim control voltage generating circuits 11A, 12A and
13A, respectively.

The voltage adding circuits 5, 6 and 7 are connected
at output terminals thereof to input terminals of a multi-

plexer 14, respectively, which is connected in turn at an
output terminal thereof to a subsequent analog to digital
converter 15. The analog to digital converter 15 is then
connected at an output terminal thereof through a data
bus 15¢ comprising a plurality of wires and led out
therefrom to an input terminal of a parallel/serial con-
version circuit 16, which is connected in turn at an
output terminal thereof through a pair of data lines 164
to an input terminal of a radio transmitter 17 which is
provided with a transmitting antenna 17a.

Also connected to the parallel/serial conversion cir-
cuit 16 are a clock pulse oscillating circuit 18 and an
address counter 19. The counter 19 is connected at an
output terminal thereof to an address terminal of the
multiplexer 14 through an address bus 194 comprising a
plurality of wires and extending therebetween.

In the conventional control system constructed as
described above, the operation of the two control levers
1 and 1’ in the respective displacement regions for con-
trol causes the sliders 24, 3a and 44 of the variable resis-
tors 2, 3 and 4 to be slided, so that main control voltages

E1, E2 and E3 corresponding to the amounts of dis-

placement of the control levers 1 and 1' may appear at
the sliders 24, 3a and 44, which are then concurrently
supplied through the voltage adding circuits 5, 6 and 7
to the input terminals of the multiplexer 14, respec-
tively. |

Now, supposing that an address of the multiplexer 14
designates its first input terminal, the main control volt-
age E1 supplied to the first input terminal of the multi-
plexer 14 through the voltage adding circuit 5 is se-
lected and appears at the output terminal of the multi-
plexer. The voltage E1 is then supplied to the analog to
digital converter 15 and converted to a parallel digital

code therein, which are supplied in the form of a main

control voltage code C1 representing the main control
voltage E1 through the data bus 15z to the parallel/-
serial conversion circuit 16. The circuit 16 receiving the
paralle] main control voltage code C1 assembles the
code C1 into an ordinal transmission code and converts
the transmission code into a serial transmission code C2
of a bit rate defined by a frequency of a clock pulse S1
from the clock pulse oscillating circuit 18. The so-con-
verted transmission code C2 is then transferred through
the data lines 16 to the radio transmitter 17, which trans-
mits the code C2 to a radio receiver in a receiving sec-
tion (not shown). -

The parallel/serial conversion circuit 16 supplies a

completion code C3 to the address counter 19 to carry

out stepping of the code when it completes transfer of
the transmission code C2 corresponding to one channel
of the main control voitage code C1 derived from the
main control voltage E1. |

Then, the address counter 19 feeds a subsequent ad-
dress code C4 through an address bus 192 to an address
terminal of the multiplexer 14, so that the multiplexer 14
selects the main control voltage E2 supplied to the
second input terminal thereof in response thereto and
supplies it through the output terminal thereof to the
analog to digital converter 15.
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Thus, every time when the transmission code C2 for
the first channel representing one main control voltage
is transmitted, the stepping of the address code C4 to
the multiplexer 14 1s carried out to select a subsequent
main control voltage, so that the transmission code C2
for the second channel representing it may be transmit-
ted. In a similar manner, a control data indicated by the
amount of displacement of each of the control lever 1
and 1’ in its displacement region is subjected to time-
sharing transmission for each of the channels allocated
to the respective variable sections, and then the receiv-
ing section which has received it by means of a radio
receiver positionally changes each of the variable sec-
tions corresponding to the amount of displacement of
each of the control levers 1 and 1’ to carry out remote
control of the controlled object.

In the conventional control system described above,
trimming or trim adjustment 1s required to coincide the
substantially neutral position of each of the variable
sections of the controlled object in an actual driving
state with the mechanical neutral position of each of the
control levers 1 and 1’ on the transmission section side
in view of a difference in characteristics or the like
between individual controlled objects. In such opera-
tion, when an operator separately operates the trim
controllers 8, 9 and 10 to move the sliders 114, 12a¢ and
13a of the variable resistors 11, 12 and 13, trim control
voltages el, e2 and e3 corresponding to the amounts of
_ displacement of the trim controllers 8, 9 and 10 appear
~at the sliders 11ag, 12¢ and 134, which are then supplied
{0 the one input terminals of the voltage adding circuits
-9, 6 and 7, respectively. The voltage adding circuits 5, 6
-.and 7 superposedly add the trim control voltages el, e2

-and e3 to the main control voltages E1, E2 and E3
supplied to the other input terminals thereof in an ana-
log manner to obtain control voltages (E1+4-¢1), (E2-
+¢e2) and (E3+¢e3) and then supply the so-obtained
-control voltages to the input terminals of the multi-
plexer 14, respectively.
- The control voltages alternatively selected by the
-.multiplexer 14 are converted into parallel control volt-
-age codes CO by means of the analog to digital con-
verter 15. A signal treatment of the control voltages in
the parallel/serial conversion circuit 16 and the subse-
quent elements is carried out in substantially the same
manner as that of the main control voltage codes C1
described above.

Thus, the operation of the trim controllers 8, 9 and 10
at the transmission section for adjusting the trim control
voltages el, e2 and e3 causes control codes representing
the substantially neutral positions of the variable sec-
tions of the controlled object to be transmitted from the
receiving section to the transmission section while keep-
ing each of the control levers 1 and 1’ of the transmis-
sion section at its mechanically neutral position.

The conventional radio remote control system de-
scribed above is convenient in that when only one con-
trolled object provided with one receiving section cor-
responding to one transmission section is solely or ex-
clusively specified, it is merely required to stationarily
store the trim control voltages el, e2 and e3 of the vari-
able sections determined depending upon the specific
charatteristics of the sole controlled object as the me-
chanical positions of the trim controllers 8, 9 and 10 of
the transmission section in the trim controllers. How-
ever, it has been recently desired to correspond a plural-
ity of controlled objects to one transmission section in a
manner to be replaced one by one with respect to the
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transmission section so that satisfied applicability to
various controlled objects may be met and such a con-
trol system of a high grade may be manufactured at a
low cost. The replacement of a controlled object corre-
sponding to one transmission section with another con-
trolled object for such a purpose requires to change the
positions of the trim controllers 8, 9 and 10 depending

upon the specific characteristics of each of the con-
trolled objects every replacement, resulting in the trim-

ming or trim adjustment being highly troublesome.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
foregoing disadvantage of the prior art.

Accordingly, it 1s an object of the present invention
to provide a trim control device for a radio remote
control system for a model drive unit such as a model
plane or the like which is capable of eliminating the
retrimming of the same controlled object of which the
trim adjustment was completed to essentially simplify
the trim adjustment.

It is another object of the present invention to pro-
vide a trim control device for a radio remote control
system for a model unit which is capable of compensat-
ing a variation of proper values of trim control voltages
of the same controlled object with time between previ-
ous control operation and current control operation at
the time of the current control operation to allow the
above-noted advantage to be more effectively exhib-
ited. °

In accordance with the present invention, a trim con-
trol device for a radio remote control system is pro-
vided. The trim control device includes a trim control
voltage code memory which functions to store trim
control voltage codes representing trnim control volt-
ages of trim controllers concerned with a previously
controlled object while making the separate readout of
the trim control voltage codes possible. Such construc-
tion permits the trim control voltage codes representing
the trim control voltages of the trim controllers at pre-
vious control operation to be read out from the trim
control voltage code memory during the recontrol op-
eration of the same controlled object previously con-
trolled, to thereby delete a necessity of carrying out the
trim adjustment again. This results in the above-noted
disadvantage of the prior art being effectively elimi-
nated.

Also, in accordance with the present invention, there
is also provided a trim control device for a radio remote
control system which includes, 1in addition to the above-
noted trim control voltage code memory, a digital
adder for carrying out addition of the trim control volt-
age codes of the previously controlled object read out
from the trim control voltage code memory and trim
control voltage codes concerned with the same con-
trolled object currently controlled. Such construction,
when the previously controlled object is to be con-
trolled again, not only eliminates a necessity of readjust-
ing the trim controllers but compensates a variation of a
proper value of each of trim control voltages of the
same controlled object with time between the previous
control operation and the recontrol or current control
operation by deviating the mechanical neutral position
of each of the trim controllers during the current con-
trol, to thereby more effectively eliminate the above-
noted disadvantage of the prior art.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and many of the attendant
advantages of the present invention will be readily ap-
preciated as the same becomes better understood by
reference to the following detailed description when
considered in connection with the accompanying draw-
Ings in which like reference numerals designate like or
corresponding parts throughout; wherein:

FIG. 1is a block diagram showing an embodiment of 10

a trim control device for a radio remote control system
for a model drive unit according to the present inven-
tion; | -
- FIG. 2 is a block diagram showing another embodi-
ment of a trim control device for a radio remote control
system for a model drive unit according to the present
invention; and |

FIG. 3 is a block diagram showing a conventional
remote control system.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Now, a trim control device for a radio remote control

system according to the present invention will be de-
scribed hereinafter with reference to the accompanying
drawings.

FIG. 1 illustrates an embodiment of the present in-
vention. In a trim control device for a radio remote
control system of the illustrated embodiment, variable
resistors 2, 3 and 4 constituting main control voltage
generating circuits 2A, 3A and 4A have sliders 2q, 3a
and 4g connected to input terminals of a first multi-
plexer 14A, respectively; whereas variable resistors 11,
12 and 13 constituting trim control voltage generating
circuit 11A, 12A and 13A have sliders 11a, 122 and 134
connected to input terminals of a second multiplexer
14B, respectively.

An output terminal of the first multiplexer '14A is
connected to an input terminal of a first analog to digital
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converter 15, of which an output terminal is then con- 40

nected through a data bus 152 comprising a plurality of
- wires and led out therefrom to one of input terminals of
a digital adder 20. The digital adder 20 is then con-
nected at an output terminal thereof through a transmis-
sion code bus 20z comprising a plurality of wires to an
input terminal of a parallel/serial conversion circuit 16.

The second multiplexer 14B is connected at an output
terminal thereof to an input terminal of a second analog
to digital converter 21, of which an output terminal is
connected through a plurality of wires or a trim control
voltage code bus 21q and led out therefrom to an input
terminal of a trim control voltage code memory 22.

Also, the trim control voltage code memory 22 is
connected at an output terminal thereof to a trim con-
trol voltage code bus 222 comprising a plurality of
wires, which is then connected to the other input termi-
nal of the digital adder 20.

Also, the illustrated embodiment includes an address
counter 19 having an address bus 19z comprising a
plurality of wires and led out from an output terminal
thereof. The address bus 19z is connected in turn to an
input terminal of an address conversion circuit 22 pro-

- vided in the trim control voltage code memory 22 and -

then connected through the conversion circuit 225 to an
address bus of the memory 22. Also, the conversion
circuit 22b has an address setting terminal connected to
a suitable setting means on a control panel in a manner
to be manually setable. The address bus 19z outside of
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the memory element is branched on the way to the
address conversion circuit 226 and commonly con-
nected to address terminals of the first and second mul-
tiplexers 14A and 14B. Also, the trim control voltage
code memory 22 is connected at a read-write mode
control terminal thereof to an output terminal of a fre-
quency divider 23 which is also connected to an upper-
most stage of the address counter 19. The frequency
divider 23 is also connected at an enable terminal
thereof to one end of a constantly open two-position
switch SW1 of which the other end is connected to the
grounds. The one end of the switch SW1 is also con-
nected through a resistor 24 to a power supply.

The remaining part of the illustrated embodiment
may be constructed in substantially the same manner as
the prior art shown in FIG. 3.

In the control system of the illustrated embodiment
constructed as described above, the adjustment of trim
control voltages el, e2 and e3 which causes each of
control levers 1 and 1’ to be at its mechanical neutral
position corresponding to the substantially neutral posi-
tion of each of variable sections of one controlled object
during control of the controlled object is carried out by
changing the constantly open two-position switch SW1
for setting a trim control voltage to a closed state by an
operator to connect the enable terminal of the fre-
quency divider 23 to the grounds, resulting in the fre-
quency divider being transferred to an actuation state.

This causes the address counter 19 to carry out step-
ping in the same manner as the prior art shown in FIG.
3, during which an address of the trim control voltage
code memory 22 allocated to correspond to a pair of the
input terminals of each of the first and second multiplex-
ers 14A and 14B concurrently switched corresponding
to the stepping of the address counter 19 in synchronism
with the change-over of the multiplexers is cycled in the
number of times predetermined depending upon a di-
viding ratio of the frequency divider 23. In the mean-
time, the memory 22 which has actuated in a read mode
is changed to a write mode and kept at the write mode
for a period of time during which the address is cycled
in the predetermined number of times. Thus, in such a
state, the trim control voltage code memory 22 alter-
nately repeats the operation of the write mode and that

of the read mode every time when the address which

carries out the stepping in synchronism with the
change-over of the first and second multiplexers 14A
and 14B is cycled in the predetermined number of times.
When the operator separately operates the trim control-
lers 8, 9 and 10 to cause the trim control voltage gener-
ating circuits 11A, 12A and 13A to generate desired
trim control voltages el, e2 and e3 and the voltages are
supplied to the input terminals of the second multiplexer
14B, respectively, the multiplexer 14B alternatively
selects the trim control voltages el, e2 and e3 in turn
depending upon address codes C4 supplied from the
address counter 19 through the address bus 194 thereto
and supplies them to the second analog to digital con-
verter 21. Then, the converter 21 converts in turn each
of the control voltages into a parallel trim control volt-
age code C35 and supplies it through the trim control
voltage code bus 214 to the input terminal of the trim
voltage control code memory 22. In the meantime, the
memory 22, as described above, alternately carries out
the write mode operation and read mode operation, so
that the trim control voltage code C5 read in the mem-
ory 22 at the operation of each of the trim controllers 8,
9 and 10 may be read out from the memory 22 with a
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little delay and supplied in the form of a previous trim
control voltage code C6 through the trim control volt-
age code bus 224 to the one input terminal of the digital
adder 20. | |

At this time, a little delay occurring between both
trim control voltage codes C5 and C6 does not ad-
versely affect operation of the trim controllers in prac-
tice so far as the velocity of cycling of the address is
selected to be sufficiently large and the dividing ratio of

the frequency divider 23 is suitably selected.
During the operation of adjusting the trim control

voltages, the control levers 1 and 1’ each are kept at the
neutral position, accordingly, the main control voltage
generating circuits 2A, 3A and 4A and the first analog
to digital converter 15 operate in the same manner as in
the conventional system shown in FIG. 3, so that the
main control voltage codes C1 may be supplied from
the analog to digital converter 15 through the data bus
154 to the one input terminal of the digital adder 20. At
this time, the main control voltage codes C1 each are at
a state of “0”, resulting in the trim control voltage codes
C6 supplied to the other input terminal of the adder 20
~ passing therethrough and being supplied in the form of
control voltage codes CO0 through the control voltage
code bus 20a to the parallel/serial conversion circuit 16.
Subsequent operation is carried out in substantially
same manner as in the conventional system shown in
FIG. 3, so that deviation depending upon each of the
trim controllers may be applied to each of the variable
-sections of the controlled object, resulting in the vari-
-able sections each being at the substantially neutral
position.
- Then, when the operator carries out control opera-
tion using the same controlled object as described
‘above, the switch SW1 is still kept at the closed state
and the trim control voltage code memory 22 continues
to alternately carry out operations of both read and
write modes, so that the trim control voltages el, e2 and
e3 for the controlled object may be mechanically stored
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and maintained as the positions of the trim controllers 8, 40

-9 and 10 in the control operation.

.. Subsequently, when the operator carries out control
operation using another controlled object instead of the
above-described controlled object, address codes C'4

designate a different address region of the trim control 45

voltage code memory 22 although the memory still
alternately carries out both mode operations. Accord-
ingly, the trim control voltage codes C6 stored for the
original controlled object before the substitution are
never substituted for different ones, so that it may be
deemed that the replaced controlled object possesses
another trim control voltage code memory 22 which is
entirely independent from the above-described memory
22.

More particularly, when the operator sets and oper-
ates the address conversion circuit 22b using a suitable
setting means on a control panel, address conversion is
carried out so that the address codes C4 from the ad-
dress counter 19 may be converted to different address
codes C'4 which correspond to the address codes C4 at
a ratio of 1:1, respectively, and designate an address
region comprising a different address group. Addresses
designated by the converted address codes C'4 serve to
store trim control voltage codes C5 concerned with the
replaced controlled object.

It should be noted that in the basic structure of the
present invention which is adapted to make the storing
of trim control voltage codes of the sole controlled
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object possible, it is not necessarily required to arrange
the address conversion circuit 225. |
When subsequent control operation 1s to be carried
out using the first or original controlled object of which
the trim adjustment was completed in place of the re-
placed controlled object, the operator changes the con-
stantly open two-position switch SW1 to an open state
to lock the enable terminal of the frequency divider 23
at a state of *“1”. This causes the frequency divider 23 to

be at a nonoperable state and an output thereof to be
locked at a state of *“0”, resulting in the trim control

voltage code memory 22 being operated while being
kept at its read mode. Accordingly, when the setting of
address conversion in the address conversion circuit 225
1s returned to that concerned with the original con-
trolled object, the trim control voltage codes of the trim
controllers 8, 9 and 10 concerned with the original
controlled object are read out in turn from the memory
22 and supplied in the form of previous trim control
voltage codes C6 through the trim control voltage code
bus 224 to the one input terminal of the digital adder 20.

Whereas, to the other input terminal of the digital
adder 20, main control voltage codes C1 each carrying
out stepping in synchronism with the stepping of each
of the trim controllers 8, 9 and 10 of the previous trim
control voltage codes C6 are supplied through the data
bus 15¢ and, during the control operation, the main
control voltage codes C1 indicate positions of the con-
trol levers 1 and 1. The digital adder 20 carries out
digital addition of the main control voltage codes C1
and the previous trim control voltage codes C6 and a
result of the addition is supplied in the form of control
voltage codes CO0 through the control voltage code bus
20a to the parallel/serial conversion circuit 16.

Thus, the original controlled object of which the trim
adjustment was completed at the previous control oper-
ation is controlled during the current control operation
in a state that the variable sections are subjected to trim
adjustment in the same amounts as in the previous con-
trol operation.

As can be seen from the foregoing, in the first em-
bodiment shown in FIG. 1, the trim control voltages el
to e3 generated depending upon the positions of the
trim controllers 8 to 10 are converted to the parallel
trim control voltage codes C5 in the second analog to
digital converter 21 and separately readably stored in
the trim control voltage code memory 22, from which
the trim control voltage codes C6 indicating the control
voltages el to e3 of the previously controlled object are
read out. Whereas, the main control voltages E1 to E3
generated in the main control voltage generating cir-
cuits 2A to 4A depending upon the operational posi-
tions of the control levers 1 and 1’ during the current
control operation are converted, in the first analog to
digital converter 18, to the parallel main control voltage
codes C1, which are then added to the above-noted trim
control voltage codes C6 read out from the memory 22
in the digital adder 20. The result is transferred in the
form of the control voltage codes C0 to the parallel/-
serial conversion circuit 16 and converted to the serial
transmission codes C2, which are then fed to the receiv-
ing section of the system.

Now, a second embodiment of a trim control device
for a radio remote control system according to the
present invention will be described with reference to
FIG. 2.

In the second embodiment, a trim control voltage
code bus 22z led out from an output of a trim control
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voltage code memory 22 is connected to one of input
terminals of a first digital adder 30. To the other input
terminal of the first digital adder 30 is connected 2
branch of a trim control voltage code bus 21a extending
from an output terminal of a second analog to digital
converter 21 to an input terminal of the trim control
voltage code memory 22.

The first digital adder 30 is connected at an output
terminal thereof through an immediate trim control
voltage code bus 30a led out therefrom to one of input
terminals of a second digital adder 31. To the other
input terminal of the second digital adder 31 is con-
nected a data bus 15 extending from the first analog to
digital converter 15. Also, the adder 31 is connected at
an output terminal thereof through a data bus 31a ex-
tending therefrom to an input terminal of a parallel/-
serial conversion circuit 16. The bus 30z led out from
the first digital adder 30 is branched on the way and
connected to one of input terminals of a digital compar-
ator 25, of which the other input terminal is connected
to an output terminal of an upper limit trim value setting
circuit 26 and an output terminal is connected to both an
inhibition terminal of the second digital adder 31 and an
input terminal of an alarm indicator 27.

To a read-write mode control terminal of the trim
control voltage code memory 22 is connected an output
terminal of a monostable multivibrator 28, of which an
input terminal is connected to one end of a constantly
open one-position switch SW2 for setting trim control
voltages of which the other end is grounded. The one
end of the switch SW2 is also connected through a
resistor 29 to a power supply V. The remaining part of
the second embodiment may be constructed in the same
manner as the first embodiment shown in FIG. 1.

In the control system of the second embodiment con-
structed as described above, the adjustment of trim
control voltages el, €2 and e3 is carried out in such a
manner that dn operator operates the trim controllers 8,
9 and 10 while placing each of control levers 1 and 1’ at
its neutral position. This results in trim control voltage
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codes CS appearing on the trim control voltage bus 21a

due to cooperation among the address counter 19, sec-
ond mutiplexer 14B and second analog to digital con-
verter 21 as in the embodiment shown in FIG. 1. At this
time, the monostable multivibrator 28 falls into a stable
state, and the trim control voltage code memory 22
receives an output “0” of the monostable multivibrator
28 at the read-write mode control terminal and operates
In its read mode, so that the memory 22 may cause the
trim control voltage codes C5 which were originally
cleared to “0” to be read out at the output terminal of
the memory 22 in cooperation with the address counter
19, which are then supplied through the bus 22g to the
one input terminal of the first digital adder 30, resulting
in the adder 30 supplying the trim control voltage codes
~CS on the bus 21a therefrom through the bus 30a to the
one mnput terminal of the second digital adder 31.

At this time, the main control voltage codes C1 sup-
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FIG. 3, so that characteristics of a controlled object
may be compensated to provide each of variable sec-
tions of the controlled object with deviation for ensur-
ing the substantially neutral position of each of the
variable sections. -

The storing and maintaining of the trim control volt-
age codes C3 established according to the trim adjust-

ment described above is accomplished in such a manner
that the operator changes the constantly open one-posi-
tion switch SW2 to a closed state and causes the mono-
stable multivibrator 28 to be triggered only one time to
shift the multivibrator to a metastable state. This causes
the codes of “1” to be supplied from the multivibrator
28 to the read-write control terminal of the trim control
voltage code memory 22, so that the operation of the

~memory 22 1s carried out in its read mode for a metasta-

ble period or a period of time during which the multivi-
brator is kept at the metastable state and ensured with
respect to address cycles of the number of times deter-
mined depending upon the metastable period.

The address counter 19, second multivibrator 14B
and trim control voltage code memory 22 cooperate to
cause the trim control voltage codes CS5 depending
upon the positions of the trim controllers 8, 9 and 10 of
the trim control voltage generating circuits 11A, 12A
and 13A to be stored in the addresses of the memory 22,
respectively. The operation of the address conversion
circuit 225 for allocating an address region of the mem-
ory 22 to each of controlled objects is carried out in the
same manner as the system shown in FIG. 1.

When the re-control operation of the above-
described controlled object of which the trim adjust-
ment was completed is to be carried out, the trim con-
trollers 8, 9 and 10 and control levers 1 and 1’ each are
first placed at its neutral position. At this time, previous
trim control voltage codes C6 which had been stored
and maintained in the trim control voltage code mem-
ory 22 operated in its read mode since the previous trim
adjustment of each of the trim controllers 8, 9 and 10,
have been already read out from the memory 22 and
supplied through the bus 224 to the one input terminal
of the first digital adder 30, whereas the trim control
voltage codes CS of “0” corresponding to the neutral
position of each of the trim controllers 8, 9 and 10 at the
current control operation have been already supplied
through the bus 21a to the other input terminal of the
adder 30; so that the previous trim control voltage
codes C6 concerned with the previous control opera-
tion may be transferred to the second digital adder 31.
Subsequently, the previous trim control voltage codes
C6 are added in the adder 31 to the main control voltage
codes C1 of “0” corresponding to the neutral position of
each of the control levers 1 and 1’ and then transferred
in the form of control voltage codes C'0 to the parallel/-
serial conversion circuit 16. Thus, deviation in the same
amounts as in the trim adjustment during the previous
control operation is applied to the variable sections of

- the controlled object.

plied through the bus 154 to the other input terminal of

the adder 31 are also kept at a state of “0” because the
control levers 1 and 1’ each are at its neutral position,
resulting in the trim control voltage codes C5 depend-
ing upon the position of each of the controllers 8, 9 and
10 at that time being supplied in the form of control
voltage codes C'0 from the adder 31 through the data
bus 31a to the parallel/serial conversion circuit 16.
Subsequent operation of the embodiment is carried out
in the same manner as the conventional system shown in

60

65

Then, when the operator moves each of the trim
controllers 8, 9 and 10 placed at the neutral position to
a suitable position, the trim control voltage codes C5
supplied through the bus 214 to the first digital adder 30
are adapted to indicate the current positions of the trim
controllers 8, 9 and 10 and added in the adder 30 to the
previous trim control voltage codes C6 supplied
through the bus 224 thereto. A result of the addition is
supplied in the form of immediate trim control voltage
codes C7 through the bus 30z to the second digital
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adder 31 and then transferred in the form of control
voltage codes C'0 through the adder 31 to the parallel/-
serial conversion circuit 16.

Thus, the variable sections of the controlled object
each are applied thereto deviation in amounts repre-
sented by the immediate trim control voltage codes C7
or deviation corresponding to the sum of deviation
applied to the variable sections of the controlled object
during the previous control operation and deviation
depending upon the position of each of the trim control-
lers 8, 9 and 10 at the current control operation.

This results in the operator carrying out the trim
adjustment sufficient to compensate a variation of
proper deviation of the same controlled object with
time due to meteorological conditions every control
operation.

Then, when the operator operates the control levers
1 and 1’ for the control operation of the controlled
object of which the trim adjustment was completed; the
main control voltage generating circuits 2A, 3A and
4A, the first multiplexer 14A, the first analog to digital
converter 15, and the second digital adder 31 cooperate
with one another in the same manner as the cooperation
of the main control voltage generating circuits 2A, 3A
and 4A, the first multiplexer 14A, the first analog to
digital converter 15, and the digital adder 20, to thereby
cause the variable sections of the controlled object to be
positionally changed depending upon the positions of
the control levers 1 and 1'.

During the trimming or trim adjustment, the amounts
of operation of the trim controllers 8, 9 and 10 are occa-
sionally excessively increased due to any abnormality in
the controlled object. In this instance, the immediate
trim control voltage codes C7 from the first digital
adder 30 and reference codes C8 representing an upper
limit trim value set by a digital code setting means in the
upper limit value setting circuit 26 or the like are com-
pared with each other in the digital comparator 25,
accordingly, the comparator 25 detects an increase in a
value of the immediate trim control voltage codes C7 to
the upper limit trim value and feeds alarm codes C9 to
the alarm indicator 27, which then generates a visible
and/or listenable alarm. At this time, the comparator 25
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also supplies the alarm codes C9 in the form of an inhibi-

tion signal to the second digital adder 31 to prohibit the
control voltage codes C'0 from being fed from the
adder 31, to thereby stop the whole control operation.

As can be seen from the foregoing, the second em-
bodiment shown in FIG. 2 is so constructed that the
immediate trim control voltage codes C7 comprising
the previous trim control voltage codes C6 concerned
with the controlled object previously controlled and
the trim control voltage codes C5 at the time of the
current control which have been added in the first digi-
tal adder 30 are added in the second digital adder 31 to
the main control voltage codes C1 at the time of the
current control operation to form the parallel control
voltage codes C'0, which are supplied to the parallel/-
serial conversion circuit 16 and converted into the
parallel/serial transmission codes C2 therein.

As described above, in the present invention, the trim
control voltage code memory is provided which is
adapted to separately readably store the trim control
voltage codes respectively representing the trim control
voltages of the trim controllers concerned with the
controlled object previously controlled. Such construc-
tion allows each of the trim control voltage codes cor-
responding to the positions of the trim controllers dur-
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ing the previous control operation to be read out from
the trim control voltage code memory during the re-
control operation of the same controlled object, so that
the repeated trim adjustment of the controlled object of
which the trim adjustment was completed may be elimi-
nated to essentially simplify the troublesome trim ad-

justment.

Also, the present invention may be so constructed
that the digital adder is provided which is adapted to
carry out addition of the trim control voltage codes of
the previously controlled object read out from the trim
control voltage code memory and the trim control volt-
age codes concerned with the same controlled object
currently controlled, in addition to the trim control
voltage code memory. Such construction permits a
variation of a proper value of each of the trim control
voltages of the same controlled object with time due to
meteorological conditions between the previous control
operation and the current one to be effectively compen-
sated by the trim adjustment during the current control
operation, so that a secondary disadvantage contingent
to the above-described advantage of the present inven-
tion that the trim control voltages are semifixed due to
the storing of the voltages may be eliminated to more
effectively ensure the above-described advantage of the
present invention.

While preferred embodiments of the invention have
been described with a certain degree of particularity
with reference to the drawings, obvious modifications
and variations are possible in the light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be
practiced otherwise than as specifically described.

What is claimed 1s:

1. A trim control device for a radio remote control
system for a model drive unit comprising a transmission
section comprising:

main control voltage generating circuits for generat-
ing main control voltages corresponding to dis-
placement of control levers;

a first analog to digital converter for converting said
main control voltages to parallel digital codes and
outputting said digital codes in the form of main’
control voltage codes therefrom;

a parallel/serial conversion circuit for converting
control voltage codes derived from said main con-
trol voltage codes from said first analog to digital
converter to serial transmission codes and output-
ting said serial transmission codes therefrom;

a radio transmitter for transmitting said transmission
codes of said parallel/serial conversion circuit
toward a radio receiver in a receiving section;

trim control voltage generating circuits for generat-
ing trim control voltages depending upon displace-
ment of trim controllers;

a second analog to digital converter for converting
trim control voltages to parallel digital codes and
outputting said digital codes in the form of trim
control voltage codes therefrom;

a trim control voltage memory for readably storing
sald trim control voltage codes therein; and

a digital adder for carrying out addition of previous
trim control voltage codes read out from said trim
control voltage code memory and said main con-
trol voltage codes output from said first analog to
digital conversion circuit and supplying a result of
said addition in the form of the control voltage
codes to said parallel/serial conversion circuit.
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2. A trim control device for a radio remote control

system for a model drive unit comprising a transmission

section comprising: |

main control voltage generating circuits for generat-
ing main control voltages corresponding to dis-
placement of control levers:

a first analog to digital converter for converting said
main control voltages to parallel digital codes and

outputting said digital codes in the form of main
control voltage codes therefrom:

a parallel/serial conversion circuit for converting

control voltage codes derived from said main con-
trol voltage codes from said first analog to digital
converter to serial transmission codes and output-
ting said serial transmission codes therefrom:

a radio transmitter for transmitting said transmission

codes of said parallel/serial conversion circuit
toward a radio receiver in a receiving section:

trim control voltage generating circuits for generat-
ing trim control voltages depending upon displace-
ment of trim controllers:
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a second analog to digital converter for converting
trim control voltages to parallel digital codes and
outputting said digital codes in the form of trim
control voltage codes therefrom:

a trim control voltage memory for readably storing
said trim control voltage codes therein;

a first digital adder for carrying out addition of previ-
ous trim control voltage codes read out from said
trim control voltage code memory and said trim
control voltage codes output from said second
analog to digital conversion circuit and outputting
a result of said addition in the form of immediate
trim control voltage codes therefrom; and

a second digital adder for carrying out addition of
said immediate trim control voltage codes from

said first digital adder and said main control volt-
age codes from said first analog to digital converter
and supplying a result of said addition in the form
of the control voltage codes to said parallel/serial

conversion circuit.
¥ ] : E x
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